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IIT10DDCTI0X 

Dm  tart  X report  4«outrated  that  It  wi  poulblt  to  l^art  • high  jegrn  of 
eorroiioa  lahlbltloa  to  or|tBle  solvent-based  aircraft  topcoat*  vitboot  aer- 
towaly  affecting  tbalr  color  by  dissolving  (not  dispersing)  therein  saall 
swoon ta  of  eowplexed  hwwltnt  chroalua  salts  (references  (a)  to  (f))  pro* 
pared  accord lag  to  tba  authors 1 patantad  aatbod  (raf araocs  (g) ) . lba  report 
covered  by  this  investigation  explores  tba  c basic a 1 aatura  of  tba  eoaplaxes; 
l.a. , tba  aaloalc  ayaclaa  coatalalag  tba  hexa valent  cbcosd.ua,  aad  tba  prac- 
ticality of  uaiag  tba  eoaylaxaa  as  palat  additives  at  this  ties  to  solve 
Fleet  corrosloa  y rob lass.  Ha  c boose  to  designate  tba  baxavalaat  ebroaiun  coa- 
ylasaa  aa  "AWcbirwas" . regardless  of  aecrocycle  source. 

Tba  work  reported  herein  was  conducted  under  AIRTASE  MO.  ZF  61412001,  IKD 
Work  unit  Mo.  GC  312. 

IXM1IH1XTAL  PROCEDURES 
Praaaratloa  and  Purification  of  18 -Crown -6  (reference  (h)) 

A tbraa- liter , thraa-aack  flask  equipped  with  nachanlcal  stirrer,  reflux  coa- 
daaaar,  and  addition  fuaaal  is  charged  with  triethylene  glycol  (112.3  g, 

0.73  aola)  aad  tetrahydrofuraa  (600  al).  Stirring  la  cnesssnrad  and  60X  BOH 
solution  (109  g of  831  EDI  la  70  ad  water)  la  poured  la.  The  solution  nans 
but  does  not  boll.  After  about  15  sin  of  stirring  (when  the  solution  darkens) 
a solution  of  3,6-dloxa-l,  8-dichlerooctane  (140.3  g,  0.73  aa>la)  It  TIP  (100  al) 
la  added  la  a straaa.  After  the  addition  la  conplete,  the  eolut  xa  is  haatad 
at  reflux  aad  stirred  vigorously  for  18  hours.  The  solution  lr  allowed  to 
cool  and  the  bulk  of  the  TIP  ia  evaporated  under  reduced  pressure.  The  re- 
sulting thick  brown  slurry  la  diluted  with  300  nl  dichloronethaae  aad  filtered. 
The  salts  rasa  sad  by  filtration  are  washed  with  aore  dlch loroaathane  to  raawiva 
adsorbed  crown,  and  the  coabined  organic  solution  is  dr'ed  over  HgSQg, 
evaporated  to  adnlasa  voluaa  (aspirator  vacuua),  aad  distilled  at  high 
vacuua.  The  distillation  should  be  carried  out  at  ti»e  lowest  possible 
pressure;  a typical  fraction  contains  80  g sad  is  collected  over  100-160°C 
at  0.2  an  Hg. 

To  30  g of  crude  18-crown»6  (bp  125-160°C,  0.2  an)  in  a 230  al  Erleaswyer 
flask  is  added  123  al  acetonitrile.  Tba  resulting  slurry  is  heated  on  a hot 
plate  to  effect  solution.  A aagnetlc  stirring  bar  la  added  aad  the  neck 
equipped  with  a CaSO^  drying  tube.  The  solution  is  stirred  vigorously  as  it 
is  allowed  to  cool  to  aablent  teaperatura,  aad  fine  white  crystals  of 
crown-acetonitrile  coaplex  are  deposited.  The  flask  is  finally  cooled  in  an 
ice-acetone  bath  to  preclpitata  as  aueh  coaplex  as  possible,  aad  the  solid 
then  collected  by  rapid  filtration.  The  hygroscopic  crystals  are  trans- 
ferred to  a 300  al  rouad-bortoa  flask  equipped  with  a aagnetlc  stirring  bar 
aad  vacuua  take-off.  The  acetonitrile  is  rsaoved  froa  the  coaplex  ac  high 
vacuua  (0.1  - 0.3  an)  with  gentle  heating  (t  <^_  40°C)  over  two  to  three  hours. 
The  pure,  colorless  crown  (20  - 30  g,  40  - 601)  crystallises  on  standing  and 
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ihm  no  1 one  above  m/m  " 293  la  the  bui  epertrun  end  ao  significant  hydroxyl 
vibration  la  tho  3300  et*‘  ration  of  tho  Infrarod.  Tfcn  part  croon  haa 
nr  39.5  - 30.0®C  (lit.  nr  3*  - 40®C)  (re'eran ca  (l)):  « (90  Ms,  CCU): 

3.39  pyn  (singlet) ; lr  (aaat):  2875  (alkana  Cl).  1430  and  1330  (alkaao  Cl), 
and  1120  cm"*  (other  liafc);  aaaa  ay act run:  N and  if l at  294  and  295,  other 

fragneata  at  n/3  • 89  , 87  , 39  , 45  . 44  , 43,  and  31.  So#  Figure*  1 and  2 for 
IK  and  Ml  of  conyewad. 

Fran  amt  Ion  of  tho  fotaaaian  Chlorochro— ta  of  l8-Crooa-4  (raforanca  (|)) 

4 0.71  eolation  of  l8-crooo-6  ana  praptrad  la  nethylaa*  chloride  and  200  nl 
of  It  one  placed  in  a 300  nl  a ay oratory  funnel.  Host,  300  nl  of  an  acidified 
aqueous  eolation  of  hasavalsat  chronata  ana  yroyarod  aa  follova:  30  ga  KyCrO*. 

300  nl  enter  and  99  gn  of  371  conatant  boiling  SC) . a 200  nl  portion  of  thla 
eolation  ana  added  to  the  ataae  aoy oratory  funnel.  The  funnel  uoe  vigorously 
shaken  and  the  organic  pheea  renewed,  dried  omr  t%804,  filtered,  evaporated 
to  about  125  nl  and  cryotalllsad  at  -3®C.  The  product  la  ftreiga  cryetale 


which  dacenpesss 

130*8. 

over  a long  range  of 

tawpsrature  bsglni 

king  at  ayyronlaatsly 

*1— t 

al  Analysis: 

Theory 

Found 

XC 

32.84 

32.92 

IE 

5.31 

5.92 

XC1 

8.08 

7.99 

Further  proof  that  tho  cony lex  ie  no  designated  la  indicated  by  tho  data  of 
Table  1 uhleh  shoos  that  the  aaxlaun  nolar  extinction  coefficient  anluae  for 
the  conylex  and  for  tho  potaoalun  chlorochronete  salt  per  so  are  reasonably 
close  for  the  eane  anas  lengths.  See  Figures  3 and  4 for  II  and  09  spectra 
of  conylex. 

Froonratlon  of  Fotasslun  Chlorochronete  (Prepared  according  to  Ns l lor) 
(reference  (j)) 

A 9 Holer  SCI  solution  was  prepared  by  diluting  85  grans  of  38X  NCI  to  130  nl 
with  water.  To  this  ana  aided  23  grans  of  potaselun  dlchronata  while  hosting 
and  stirring.  The  solution  was  allowed  to  crystallise  undlstasbed  for  throe 
days  at  roan  tenysrature  and  than  suction  filtered.  The  orange  crystals  wars 
dried  under  racoon.  Sea  Figures  3 and  9 for  09  and  IK  spectra  of  cony o end. 

Prenaration  of  Fotasslun  Chlorochronete  of  Dlbouso-li-C roue-6 

The  prayer at ion  was  very  slnilar  to  the  potaselun  chlorochronsts  of  18-crown- 
9 above.  The  crystals  Mrs  oraago-yallov. 


Theory  Found 

XC  44.90  44.53 
U 4.52  4.39 
XCi  9.94  7.00 


See  Figured  for  UV  of  eonplex. 
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TABLE 


COMPARISON  or  UV  ABSORPTION  DATA  FOR  THE  POTASSIUM 
OP  18-C10WN-6  ti  POTASSIUM 


(1)  Coaplex  values  are  froa  Figure  4 

(2)  A Molecular  weight  of  439  wee  assuaed  bated  on  the  coaplex, 

(18 -Crown -6)  (KCrOjCl).  Since  a concentration  of  0.236  ga/ liter 
wat  prepared,  this  corresponds  to  a 5.37  x 10~*  Molar  solution. 
These  values  were  used  for  c in  the  Beer -Leah set  expression 

Aa  c bev 
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Figure  2.  NMR  of  18— CROWN— 6 In  CC/4 
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Figure  5.  UV  of  Potassium  Chlorochromate 


Figure  6.  IR  of  Potaaaium  Chlorochromate  (in  K Br) 
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1ISDLTS 

1.  The  18-crown -A  tad  dlbenso-18-crown-A  coup lex  systeas  when  prepared 
according  to  roforoaeo  (g)  produced  chlorochronate,  CrOjCl"  (reference  (k)) 
aa  anionic  partner  to  the  conplexad  potaaalon  cation  as  lllaatrated  in 
Mgers  1.  Such  hexavelent  chrosdun  systeas  we  cbooao  to  daeifoate  aa  AMLchrona. 

t 

f n 

I * 2.  The  18-crown-6  has  synthesised  according  to  reference  (h)  In  aa  overall 

[ yield  of  111. 

13.  The  18-crown-6  AMLchrona  exhibited  rapid  deterioration  at  room  taaperature, 
even  under  nitrogen,  ao  that  after  a few  weeks  the  clear  AMLchrona  had  changed 
i to  a deep  brown  vlecoua  aaaa.  Preeoaably,  the  product  la  a polynar  reaenbllng 

| a polyether  since  no  significant  changes  appeared  in  the  Infrared  for  the 

! before  and  after  altuatlona.  The  product  Is  conpletely  Insoluble  In  as  thy lens 

chloride,  the  beat  solvent  for  the  AMLchrona s.  Moreover,  gases  are  produced 
during  the  oxidation  which  could  be  a fire  hanard  If  stored  In  large  enough 
quantity. 

C 0 H C L V 8 1 0 I S 

1.  The  AMLchronss  when  prepared  according  to  reference  (g)  consist  of  a 
c Duplexed  potasalua  cation  with  ;hlorochrcnate , CxOjCl',  aa  the  anionic  partner. 

2.  Even  though  the  AMLchronss  are  effective  corrosion  Inhibiting  agents  for 
paint  coatings,  they  have  poor  shelf  lives  and  hence  are  lapractlcal  (and  even 
' hasardoua)  for  Pleat  use  at  this  tins. 

KECOMMEMDATXORS 

1.  It  Is  reconaended  that  this  rssasrch  be  teradasted  on  the  basis  that 
further  work  for  Increasing  the  obeli  Ilfs  of  the  AMLchronss  does  not  appear 
pronlsl^.  Accordingly,  this  is  considered  to  be  a final  report  on  the 
AMLchrona  research. 
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